Differential time-course of induction of rat liver gamma-glutamyltransferase and drug-metabolizing enzymes in the endoplasmic reticulum, Golgi and plasma membranes after a single phenobarbital injection. Evaluation of protein variations by two-dimensional electrophoresis.
This study was conducted to follow as a function of time the activity of gamma-glutamyltransferase in the various membranes of rat liver cells after a single dose of phenobarbital (PB) (75 mg kg-1 body weight). Gamma-glutamyltransferase induction was maximal 24 h after PB treatment in both the rough endoplasmic reticulum and the plasma membranes. This pattern of induction differed from that of some drug metabolizing enzymes. While total cytochrome P-450 content was enhanced mainly in endoplasmic reticulum until 48 h after PB treatment, UDP-glucuronosyltransferase activity was not greatly altered by PB under the same conditions. The comparison of two-dimensional electrophoretic polypeptide profiles of each subcellular membrane isolated from control and phenobarbital-treated rats revealed important variations induced by PB. In plasma membranes, the heaviest subunit (apparent Mr = 60 x 10(3)) of hepatic gamma-glutamyltransferase was provisionally identified as a collection of polypeptide which differ only by their pI. The concentration of these polypeptides was smaller in the endoplasmic reticulum where they were of lower apparent molecular mass. This suggests that the gamma-glutamyltransferase precursor is already processed at the level of the endoplasmic reticulum but it is still not completely mature or glycosylated. Five days of continuous PB treatment induced by appearance of new gamma-glutamyltransferase isoforms in plasma membranes. We demonstrate that after a single injection of PB, gamma-glutamyltransferase activity increases simultaneously with some drug-metabolizing enzymes, such as total cytochrome P-450 but not with others, such as UDP-glucuronosyltransferases.